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Foreward
AISC has prepared this guide to introduce and 
clarification of the process of digital model 
review and approval as an alternative to the 
traditional process of reviewing and approving 
shop and erection drawings. This document is not 
intended to provide a comprehensive or con-
tractual outline for model review and approval 
practices. Rather, it is a best practice guideline 
for what you may encounter with this evolving 
process within the building industry.

Be aware that this printed document may not 
contain the most recent information. Visit 
aisc.org/modelreviewguide for the latest 
developments.
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As mentioned above, the model review process addresses many 
of the challenges of the repetitive and disconnected traditional 
process. The primary benefits are outlined below.

Reduced translation errors
Fabricating and constructing buildings and bridges in the real 
world is, of course, a decidedly 3D activity. The process of flat-
tening the designs to create abstract 2D drawings introduces 
an opportunity for errors and misinterpretation. Adjusting the 
approach from the old methods to the new method allows for the 
shared 3D model to be used for all steps of the process—detail-
ing, review, approval, fabrication, and erection and reduces the 
likelihood of translation errors.

Introduction
Historically, the AEC industry has used shop and erection 
drawings to translate the owner’s design documents into a suit-
able format for fabrication and construction. In the structural 
steel industry, this entailed re-drafting or re-modeling the 
structural engineer’s 2D drawings to include the specific 
and detailed information necessary for the fabrication and 
erection of each and every piece. The detailer then created 
new 2D drawings, commonly referred to as shop and erection 
drawings, and submitted them to the design team to review 
and approve in order to confirm that the detailer properly 
interpreted the structural engineer’s design for the fabrica-
tion and erection of the steel.

Over time, this process has not changed much. Emailed 
PDFs have replaced courier or mail delivery of multiple paper 
copies of shop drawings, each with hand-copied review com-
ments. This has saved time, but the process remains funda-
mentally the same: an iterative, disconnected process focused 
on successive versions of 2D drawings.

However, this is beginning to change. A new process, called 
model review and approval, has emerged in recent years—and 
it could revolutionize the submittal review process by keeping 
both the design team and the construction team in the 3D realm 
to more closely mirror the actual constructed world. Model 
review offers many advantages over review of traditional 2D 
drawings, including better quality and increased efficiency.

Benefits of Model Review and Approval
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Better understanding
It is much easier to conceptualize and understand a 3D struc-
ture with one 3D model instead of trying to assemble multiple 
2D images to form a complete picture.

Take, for example, the review of a typical beam-column joint 
on the interior of a multi-story building. In the traditional 2D 
shop drawing approach, the team must consult at least six doc-
uments: the erection plan (for the piece numbers) and a total of 
five piece drawings (one for the column and each of the beams 
on all four sides). The reviewer will likely need to flip back and 
forth between these six drawings during the process, too.

In a model review approach, piece numbers are irrelevant 
and those same five members can be reviewed together at one 
time, with the reviewer easily navigating around the joint in a 
3D model to accurately evaluate not just the member size and 
location but also typical concerns such as proper elevations, 
connection piece alignment, interference from elements such 
as stiffeners and kickers, and coordination with miscellaneous 
elements like deck support angles.

The clarity of a beam-column joint shown in model 
vs. multiple 2D documents

vs.
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As with any new process, 
project teams should not 
expect to “plug and play” 
type success with model 
review and approval. 
To enjoy the benefits, 
teams will need patience 
with the learning curve 
and a willingness to fail 
on occasion. Additionally, 
teams should set goals 
and expectations and 
prepare for some level 
of discomfort. See the 
“Factors for Success” 
section on p.13.

Enhanced access for the whole team
As today’s buildings become increasingly complex, contractors are 
embracing a BIM workflow for their teams, too. The model review 
process allows design and construction teams to more directly 
involve the steel fabricator in this workflow.

In addition, other members of the design team beyond the 
structural engineer may need to review and act on the structural 
steel submittals. For instance, architects may want to review slab 
openings or façade attachments, and mechanical engineers may 
want to review equipment supports. The model review process 
allows all design team members to access and review the structural 
steel fabrication model simultaneously while using their individual 
discipline design models. This is especially importers mows desigh5d
[(allows all desd10Ta st259 -() complermplermplple3is Ae7 0.24cturalsp)80.3 (.)]J
-0 wantoutthe synch modeeenter membbutthiscoors bn mode the leardet 
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For example: Can the design team go deeper into the review of the 
model with the new process? Does the design team require fewer staff 
members during this phase? Can the construction schedule be reduced? 
Can some of the review steps be automated by leveraging metadata? Are 
additional checks for “model metadata completeness” required before a 
review can begin?

What does the Code say?
There are multiple relevant sections in the Code of Standard Practice for Steel 
Buildings and Bridges (AISC 303-16). The Code does not establish a prefer-
ence between 2D drawings and 3D models as approval documents. Either is 
acceptable as long as all parties agree.

• Section 1.4 of the Code describes the allowable use of both models 
and 2D drawings as contract documents but it does not specify which 
take precedence. This means that the owner’s designated represen-
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Workflow Using the 3D Fabrication Model
Typically, the structural assemblies—that is, primary framing and 
connection parts—are reviewed for compliance at three levels: 

• within the context of other building systems;
• within the context of other structural assemblies and 

structural systems, and;
• within their own structural assembly.
Each of these investigations involves a separate review 

of several design parameters, like geometry and section and 
material properties. Checking each of these parameters can be 
a tedious process, but 3D modeling programs include tools that 
can speed this up dramatically. 

The information that was traditionally checked on shop and 
erection drawings—member sizes, lengths, locations, grades of 
material, welds, bolts, hole sizes, etc.—can, of course, also be 
checked in the 3D fabrication model—and in almost all cases, that 
model is precisely what will drive the fabrication. Some fabrica-
tors will export instructions for fabrication equipment straight 
from the model, which eliminates potential errors translating 
the data from drawings to instructions for fabrication and 
welding machines. It is therefore absolutely critical that the 
approved model be accurate and correct, particularly as more 
fabricators adopt robotic systems. Design teams should deter-
mine protocols and/or checklists to verify that the fabricator’s 
model properly reflects the structural design intent.
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Submittal review action and 
communication protocols
Most modeling applications have a method to status and track 
user-defined attributes—essentially replicating the traditional 
review stamp on a 2D drawing. This would include setting sub-
mittal review actions per assembly. Everyone on the project team 
should understand the format and location of this metadata so 
anyone can easily check review progress. You might want to use 
colored labels for these submittal review actions to make it quick 
and easy to see what remains to be done to complete the review. 

It used to be easy to know when a reviewed assembly required 
your attention—someone would deliver a paper drawing. With 
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Note: Terms designated with italics are taken directly from 
The Code of Standard Practice for Steel Buildings and Bridges 
(AISC 303-16).

Approval documents
The structural steel shop drawings, erection drawings, and 
embedment drawings, or where the parties have agreed in the 
contract documents to provide digital model(s), the fabrication and 
erection models. A combination of drawings and digital models also 
may be provided.

Assembly
Steel parts joined together by shop welds or bolts. For 
example, a beam with attachments, such as a perimeter bent 
plate and headed studs, that are shop-welded or bolted to it 
would be considered a single assembly.

The Code
The AISC Code of Standard Practice for Steel Buildings and 
Bridges (AISC 303-16).

Design team
The entities responsible to the owner for the overall design 
of the project. Can include the structural engineer of record, 
the architect of record, and others responsible for structural 
steel review.

Erection drawings
Field-installation or member-placement drawings that are 
prepared by the fabricator to show the location and attachment of 
the individual structural steel shipping pieces.

Erection model
A dimensionally accurate 3D digital model produced to convey 
the information necessary to erect the structural steel. This may 
be the same digital model as the fabrication model, but it is not 
required to be.

Fabrication model
A dimensionally accurate 3D digital model produced to convey 
the information necessary to fabricate the structural steel. This 
may be the same digital model as the erection model, but it is not 
required to be.

Levels of Development (LOD)
The Level of Development (LOD) Specification is 
a reference tool intended to improve the quality of 
communication among users of Building Information 
Models (BIMs) LOD is sometimes interpreted as Level 
of Detail rather than Level of Development. With in the 
context of this guide, it refers to Levels of Development.

Metadata
A subset of data that provides context about the main data 
or files in the model. This can include file size, date last 
modified, question fields as well as technical data such as 
whether a member is galvanized or its AESS category.

Native format/natively
The file format(s) that a specific software package is 
primarily designed to generate and modify. For instance, 
Microsoft Word’s native file formats are .doc and .docx.

Shop drawings
Drawings of the individual structural steel shipping pieces 
that are to be produced in a fabrication shop.

Submittal review action
In general accordance with the Code Section 4.4, it is the 
design team’s approval action of the submitted approval 
documents. A project’s specific action terms and their 
explanation (e.g. Approved, Approved as Noted, Revise 
and Resubmit, Rejected, Reviewed for Information Only) 
are typically defined in the project’s specifications (e.g. AIA 
MasterSpec Section 01 33 00 Submittal Procedures).

G
lossary
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As project teams, firms, and individuals look to move into a 
model review and approval workflow, successful implemen-
tation relies on well-defined, mutually understood process 
details. Laying out these shared expectations and vocabulary in 
the project’s specifications can smooth the transition to model 
review and approval within the familiar existing governance 
framework of traditional 2D submittal review and approval. 
These requirements can then be incorporated and expanded 
into other downstream project agreements such as contracts, 
subcontracts, and BIM Execution Plans.

The following commentary on select AIA MasterSpec sec-
tions identifies topics to consider when incorporating model 
review and approval into a project.

Section 013100 – Project Management and  
Coordination (09/19)

New Part 1 Article “Coordination Models” before Article 
“Coordination Drawings”

• Add requirements for Coordination Models according 
to the requirement in individual specification sections. 
Include the use and incorporation of fabrication and 
erection models, items to be modeled (including 
non-physical items such as clearance zones and 
erection paths), metadata, etc.

Article 1.6 – Coordination Drawings
• Delete Article or revise to address primacy of 

coordination models.
Article 1.8 – Digital Project Management Procedures

• Paragraph B – Use of Architect’s Digital Data Files
•  Subparagraph 1 – Revise permissible uses 

to include preparing coordination models, 
fabrication models, and erection models.

Article 1.9 – Project Meetings
• Paragraph E – Project Closeout Conference

•  Subparagraph 3.a – Revise subparagraph to 
include discussion of record models such as 
“Preparation of Record Documents and Models.”

Section 013300 – Submittal Procedures (03/21)
Article 1.2 – Definitions

• Paragraph A – Action Submittals: Revise definition 
to include modeled information such as “Written, 
modeled, and graphic information…”

• Paragraph B – Informational Submittals: Revise 
definition to include modeled information such as 
“Written, modeled, and graphic information…”

Article 1.4 – Submittal Formats
• Paragraph A – Submittal Information: Add 

requirements addressing how this information is to 
be conveyed for model submittals.

• Paragraph B – Options: Add requirements addressing 
the identification of options within the model. One 
possible approach is through the use of parameters and 
metadata on each modeled element or assembly.

• Paragraph C – Deviations and Additional Informa-
tion: Add requirements to define how deviations will 
be identified and questions to the approver will be 
asked within the model. One possible approach is 
through the use of parameters and metadata on each 
modeled element or assembly.

• Add new paragraph “Model Submittals” and 
subparagraphs indicating the general requirements 
for model submittals such as format, hosting 
platform, transmission methodology (for partial 
model submittals), notification methodology (for 
cloud-based whole models), licensing fees, etc.

Article 1.5 – Submittal Procedures
• Paragraph A – “Prepare and submit…”:

•  Add new “Models” subparagraph indicating the 
requirements for preparation and submission of 
model based submittals.

• Paragraph D – Resubmittals: Add requirements 
for model resubmission. Address topics such as 
the tracking and identification of revisions and 
identification of model elements or assemblies being 
resubmitted. One possible approach is through the 
use of parameters and metadata on each modeled 
element or assembly.

• Paragraph E – Distribution: Add requirements for the 
distribution of approved models. Address the model 
availability for use by other parties, including licensing 
and security issues, or if 2D drawings will be created 
from the model, bearing the approval comments and 
submittal review action status for use by other parties.

• 
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Article 1.8 – Contractor’s Review
• Paragraph A – Action Submittals and Informational 

Submittals: Include requirements to address the 
manner of Contractor’s review of the model and/or 
modeled elements and how Contractor’s Approval 
will be marked on the model.

Article 1.9 – Architect’s [and Construction   
Manager’s] Review

• Paragraph A – Action Submittals
•  Add new subparagraph “Model Submittals” 

addressing how models and modeled elements 
or assemblies will be marked to convey the 
submittal review action. One possible approach 
is through the use of parameters and metadata 
on each modeled element or assembly.

• Paragraph E – Add requirements addressing how 
model submittals received from sources other 
than Contractor, such as cloud-hosted models or 
those transmitted directly from the detailer, will be 
addressed.

Section 017839 – Project Record Documents (12/18)
Article 1.2 – Summary

• Paragraph A – “Section includes…”
•  Add new subparagraph “Record models.”

Article 1.3 – Closeout Submittals
• Add new paragraph “Record Models” and 

subparagraphs to address submission requirements 
of Contractor’s record models.

Add new Part 1 Article “Record Models” to address 
specific requirements for updates to models.

Section 051200 – Structural Steel Framing (06/21)
Article 1.4 – Preinstallation Meetings

• Paragraph A – Preinstallation Conference: If 
including a meeting agenda or list of topics to 
discuss, include construction use on the Project 
site of the Fabrication Model and Erection Model, 
bearing the approval comments and final submittal 
review action.

• Add new paragraph “Predetailing Meeting” to 
address requirements for structural steel models 
and their submission. Include such topics as 
connection design, fabrication model coordinates 
and general setup, fabrication model metadata, and 
fabrication model submittal, review, and return 
procedures, if not fully covered in Division 01 
specification sections.

Article 1.5 – Action Submittals
• Add new paragraph “Fabrication Models” before 

existing paragraph “Shop Drawings” addressing 
all aspects of fabrication model submittals 
requirements such as:

•  Allowable software platforms and versions.
•  Hosting platform, licensing, and training   

if not fully covered in Division 01   
specification sections.

•  Model configuration and contents (e.g. single 
versus federated, structural steel framing only 
or additional elements such as miscellaneous 
metals of steel stairs)

•  Model origin point and coordinate system,   
if not fully covered in Division 01   
specification sections.

•  If submitting model files in lieu of cloud-hosted 
system, types of files to be submitted (e.g. natieral setup, fabrication model metadata, and 




